Putative three-stranded DNA pairing intermediate in recA protein-mediated DNA strand exchange: no role for guanine N-7.
As an early step in DNA strand exchange reactions, the recA protein aligns homologous sequences within two DNA molecules to form a putative triple-stranded intermediate. In virtually all models for three-stranded DNA proposed to date, hydrogen bonds involving the N-7 position of guanine have played a prominent structural role. To determine whether the N-7 position of guanine is required for triple helix and heteroduplex formation in the recA protein-mediated DNA pairing reaction, guanine was completely replaced by the base analog 7-deazaguanine in both strands of the duplex DNA substrate using polymerase chain reaction. This modified double-strand DNA was reacted with unmodified single-strand DNA in vitro. The 7-deazaguanine-substituted DNA functioned as well as the unsubstituted DNA in recA protein-mediated DNA three-strand exchange reactions. Strand exchange reactions involving four strands also proceeded normally when three of the four strands contained 7-deazaguanine rather than guanine. In fact, the rate of strand exchange improved somewhat when the modified DNA substrates were used. This indicates either that the N-7 position of guanine is not essential for the formation of the putative triple-stranded DNA pairing intermediate, or that a three-stranded (or four-stranded) structure is not an obligate intermediate in recA protein-mediated DNA strand exchange.